TH0/18/JUN/2009 15:56 POTTER CLARKSON LLP ' FAX No. 0115 9552201 P. 022 



WORLD INTELLECTUAL PROPERTY ORGANIZATION 
International l 




PCX* "*" SbcmBobi- Biueal) 

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) International Pattnt HflRrfflcatton 6 ; 
C07D 489/U2, A61K 31/4R5 



Al 



(11) International Puhlfcatto? Number: 
(43) International Publication Date: 



WO 5W16063 

30 May 1996 (3Oj05,96) 



(21) International Application Number: POVGBW/02712 

(22) Intematkwal RUng Datti 20 November 1995 (20.11,95) 



(30) Priority Data: 
9423542,1 



22 November 1994 (22.1 1.94) GB 



(71) Applicant 0br eti designated States except US)i BRITISH 

TECHNOLOGY GROUP LIMITED [G&GB]; 101 New- 
ington Causeway* London S£l 6BU (GB). 

(72) Inventors; and 

(75) Inventora/AppUtante (/br US only): MARPLES. Brian. Arthur 
[GB/GB]; 4 BerkerJey Read, Loughborough, Leicestentture 
LEI 1 3SJ (GB). TRAYNOR. John. Richard {GB/GBJ; 357 
Beacon Road. Loughborough, Lcicestctthlre LEU ZRA 
(GB). ' 

(74) Agent: PERCY, Richard, Keith; British Technology Group 
limited. Patents DepU 101 Ncwington Causeway, London 
SE1 6BU (GB). 



(81) Designated States: AU, CAt JP, US, European patent (AT, BE, 
CFL DE. DK, E5. PR, GB, OR, IE, IT, LU. MC NL PT, 
SE). 



Pnblis&ed 

With international search report. 



(54) Title; MORPHINE AND CODEINE DERIVATIVES FOR USE IN THERAPY 

(57) Abstract 

A compound of formula (I) wherein Ri » H 
(morphine analogue), CHj (codeine analogue), Rj 
«- H» alkyl group of 1 to 4 carbon atoms, allyL 
cyclcjpropylmethyl, Ra - a group (A), -O-CHrfU 
(ether). -O-COCH - OflU (ciimamate). fc* - (B), 
wherein Xi, Xa, X3, X4 and Xs which may be the 
same' or different am separately selected from H, 
alky) of ! to 4 carbon Atoms, NH2* NO2, alkcxy 
group ofl to .4 carbon atoms, hydroxy, halogen, N- 
alkyl, group of 1 to 4 carbon atoms, rnornholine. or 
a group COR 5 wherein R5 is B, OH, O-alkyl where 
alkyl is from 1 to 4 carbon atoms, 01 one of X\ and 
X*. X2 and X 3 ,.X 3 and Xi or Xi and Xj together Q 
with an alfcylene group optionally interrupted by O r ■ 
S or N of up to 5 atoms in length complete a ting * 
and a. pharmaceutical!)' acceptable salt thereof for O-C-R4 
use in therapy. 

-0-CH2" R 4 
-0-COCH = CHR4 




(A) 



Xj x 2 
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x 5 x 4 



X3 (B) 
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EhiB invention relates to a new and improved morphine . 
derivative. and has particular relation to 14-hydroxydmydromorphine 
and its salts. 

Much effort has been spent in attempts to prepare improved 
morphine derivatives, which have an increased or improved analgesic 
action and/or diminished side effects. Most of the work done In this 
connection was directed to the reduction of undesired side effects, 
particularly the reduction of addiction liability, but the preparation 
of -analgesics having increased or improved action is, of course, 
likewise desirable* 

."While it has been found feasible to prepare substances with 
much greater activity, weight by weight* than morphine* this 
increased effeft^has been alt too often attained at the expense of tChe 
duration of analgesic action. Yet, in the treatment of patients who- 
suffer from severe pain over long periods of time, it would be 
obviously very important to* have analgesics of strength eanal to, or, 
if possible, greater than that of 

morphine, and at the same time of 
longer lasting action than morphine, Little success has been 
attained so far in the search for such compounds. 

It has now been found* that according to the present 
invention a novel derivative of morphine, i.e. 14-hydroxy- 
dihydr omo rphine, can be prepared, which has the desirable 
properties ontlined. above. Hiarmacological teats have shown 
that ihjls compound is twice as active, weight by weight, as 
morphine and its analgesic action lasts almost twice as long. 

This a-ew compound has the following structural 

formula: 



- 1 - 



1 
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solids disappear within a short time, e, g, 5 - 10 minutes, 
and a moderately strong evolution of gas starts, which subsides' 
! after about 30 minutes. Aflocculent preceipitate forms gradually. 

The mixture is allowed to stand at room temperature of e. g. 
15°«25°C for about one day. 

The excess of NaBH. is destroyed by slow addition, 

•4 

with stirring and cooling, of 190 ml of acetone. A white* curdy 
precipitate forms « The mixture is now concentrated In a vacuum 
of e.g. 20 mm Hg, to less than l/2 of its volume. An equal 
volume of aqueous - 10% NaOH is added, and the liqjid is brought 
. to ebullition and kept boiling for 1 to Z minutes. The resulting 
. clear, colorless solution is cooled and acidified bfdropwise 
addition of aoueous 5% HCI , The liquid is next, treated with 
charcoal, filtered and the filtrate is made weakly alkaUrr* by the 
addition of dlluate aqueous ammonia solution, after the addition 
of 0. 1, to O.Z g tt*2$2®4* ^* "^t^gJS**** iB ncxt extracted 

•i 

> £- 10 times with a 2:1 mixture of chloroform and ethanol* The 

combined extracts are dried with, anhydrous sodium sulfate, « { 

... , 

filter ed, and the filtrate is evaporated to dryness in .vacuo. The 
chloroform is expelled completely by addition of several portions 
of ethanol and evaporation in vacuo after the addition of each, 
portion. 

Compound (X^thus obtained in crude condition as a 
i . micro crystalline residue of about 14 gram*, is dissolved by gentle 

warming: in about 220 ml of ethanol and added to a solution of 10 
grams of tartaric acid in the minimum, amount, e. g« 20 ml of water. 
This mixlture is seeded with a few crystals of bitartrate of 
compound (X) and kept at room temperature for several days. 
Filtration and washing with acetone gives about 13 grams of t&e 

| bitartrate of compound (I), 
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This compound is dissolved with gentle warming in 130/ 
inl of water and the solution ie adjusted to a pH of about 8 (light 
pink color on phenolphthaleic paper) by cautious addition of dilute 
aqueous ammonia solution. On seeding and rubbing, the poire bade 
i.e. compound (I) crystallises. Yield: 5-1 grama. Additional 
material of good quality can be obgained from the aqueous mother 
liquors by eartr action with a chloroform- ethanol mixture. The 
acetone wash- liquids of the bitartrate* on evaporation and conversion 
of the salt residue into the free base, likewise give an additional 
crop of compound (I) of acceptable quality* 

In substantially pure condition* compound (I) melts at 
2S2 0 -253 0 C to a red liquid. The mixed in. p. with the starting 
material (H) is strongly depressed (220°-ZZS°C}.. By re- 
crystallisation from ethyl acetate, the 14-hydroxy-dihydroT^rphine 
ia obtained as a white, macrocrystalline powder. It melts to a red 
liquid at 252&-253°G* which decomposes upon further heating a few 
degrees above its melting j>oint. The elementary analysis gave 
values in good agreement wm the formula C17H21NO4* many 
morphine derivatives with the oxygen bridge intact* this compound 
gives a fine blue color with ferric chloride in aqueous medium, but 
nst in. alcoholic medium . It does not give any color with 
m- dinitr obenzene . and alkali. 

Example 2 . 

Preparation of l4~ hydroxy- dmy&romorphioe (J), by 
demethylation of 14-hydrbxy-dJiydrocooeine B (Compound HI). 

35 ml of concentrated aqueous hydrobromic add is 
heated to about 90°C in a flask. equipped with reflux condenser and 
stirrer and 3. 5 grams of compound (HI} is introduced into the 
heated hydrobromic acid. The temperature of the mixture is 
brought to 115oc a6 $ as t as possible and maintained between 



- 4 
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' and 120°C for 20 minuted. 

The resulting brown solution is ehilled in ice* 
diluted with, ice-water and rendered alkaline by the dropwiae 
addition, under stirring and cooling, oi a solution of 4 gr'sms 
of KaQH in 40 "ml of water. A email amount of non- phenolic 
material is removed by extraction os the resulting alkaline 
product with several portion? of chloroform - The aqueous phase 
• ie acidified with aqueous 5% hydrochloric acid, treated with 
charcoal and to the filtrate dilute aqueous ammonia solution ie 
cautiously added to begirding' phenolpbthaledn- alkalinity. From 
this solution the 1 4-hyur o*y- dihydromo rphine is isolated over 
-the bitartrate in the manner. described in.the above Example 1. 

The l4-bydroxy-dihydr»codeine B uo*ed srs starting 
material in this Example can &e prepared from 14-hydxoxy- 
dihydrocodeinoire by 'catalytic reduction, following .Late and 
Small (I.e. )» 

It has bean found, that a. wide variety .-of salts of 
dihydr ohydr oxymor phine can be prepared* They include the 
hydrochloride, hydyobromidB,' neutral and acid sulfate, 
phosphates, the nitrate, acetate, benaoaye, salicylate, neutral 
and v acid fumar ate and malate, teraphthalate, ethanes ulfonate, 
the bitartrate already mentioned- above, and others* 

Water- soluble salts with volatile acids (e. g. 
hydrochloric and acetic add) can be prepared by addirig'an 
aqueous* solution of slightly more than one equivalent of the 
acid to arr aqueous suspension of the base and evaporating the 
solution thus formed under reduced pressure- The residue 
can then be re^ crystallised. .Salts of the nonvolatile Inorganic 
acids (e.g. sulfuric add) can be prepared by adding the 

- 5 - 
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jichiometric amount of the acid to an aqueous suspension 

of the base and treating the resulting salt solution in the 
j manner described above. Salts of organic acidB which are 

difficultly soluble in water [e.g. the benxoate}j can be 
! prepared by reacting the add and the base in equivalent amounts 

in ethyl alcoholic medium and evaporation of the solution. 
| . The new compounds of this invention are useful as 

narcotic, analgesic and sedative agents and can be adminiateTed 
■ per os as well, as subcutaneous injection- The formulas of 

; compounds (H) and {mj are as follows: 
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The embodiments of the invention in which an exclusive 
property or privilege is claimed are defined as follows: 

1, A process for preparing 14- hydroxy- dihydr om orphine 
comprising mixing a suspension of 14- hydroxy- dihydr ore orphlnoue 
in ethanol, with a suspension of NaBH^ ^ ethanoL 

2. A process for preparing 14-hydroxy-diitydrojx30xphiu^ f 
camp rifling mixing a suspension of 14- hydroxy- dihydr om orphinone 
in ethanol, with a suspension of NaBH 4 in ethanol; allowing the 
mixture to stand at ordinary room temperature * adding to the 
mixture acetone to destroy Jhe excess of *fc.BH 4 * rendering the 
mixture ajkajtfne and heating it to boiling for a few minutes \ acidify- 
ing the resulting .solution! treating the acidified solution with 
charcoal, filtering the solution and rendering it alkaline by the 
addition of ammonia; extracting the resulting liquid with a mixture 
of chloroform and ethanol and evaporating the extract to dryness. 

3» l A new compound, 14~ hydroxy- dihydr om orphine 
when prepared according to the process of either of claims 1 or Z 
or by their obvious chemical equivalents* 

4* A process for preparing a therapeutically applicable 
salt .of 14- hydroxy- dihydr om o rphine comprising mixing a suspension 

of l^hydroxy- dihydr omorphinone in ethanol with a suspension of 

j 

Z&BH4 in ethanol; reacting the resultant 14- hydroxy- dihydr o- 
moirphim -with an acid in a compatible liquid medium and recovering 
the salt so produced* 

5, A process for preparing a therapeutically applicable 
salt of 14-hydroxy- dihydr om orphine comprising mixing a suspension 
of 14- hydroxy- dihydrom or phinone in ethanol t with a suspension of 
NaBH^ in ethanol) allowing the mixture to stand at ordinary room 
. temperature! adding to the mixture acetone to destroy the excess of 
Na3H 4 j rendering the mixture alkaline and heating it to boiling for 



v.-: , . , "^; v ; 
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a fe w. minute b; acidifying the resulting' solution; treating the acidi- 
fled solution with charcoal, filtering the solution and rendering it 
alkaline by the addition of ammonia] extracting the re suiting liquid 
with a mixture of chloroform and ethanol, evaporating the extract 
to dryness, reacting the resultant 1 4- hydr oxy- dihydr om orphine with 
an acid in a compatible liquid medium and recovering the salt bo 
produced. 

6, As a new compound, a therapeutically applicable salt 
of 1 4- hydxoxy-oUhydxom orphans when prepared according to the 
process of either of claims 4 or 5 or by their obvious chemical 
equivalents. 

7. A process for preparing a hydrochloride of 14- 
hydroxy- dihydr om orphine comprising mixing a suspension of 14- 
hydr oxy- dihydr om orphinone in ethanol with a suspension of Na£H^ . 
in e than ol| reacting the resultant 1 4- h ydr oxy- dihydr om o rphijie with 
hydrochloric acid In an aqueous medium, and recovering the salt 
so produced, 

.6. As a new compound, a hydrochloride of 4 4- hydroxy- 
dihydr cm orphine when prepared according to the process of claim 
7 or by its obvious chemical equivalent. . 

9. A process for preparing the bitartrate of 14- hydroxy- 
dihydr om orphine comprising mixing a suspension of 14-hydroxy~ 
dihydrom orphinone in ethanol with a suspension of NaBH 4 in ethanol; 
reacting the resultant 14- hydroxy- dihydr om orphine with tartaric acid 
in an aqueous medium and recovering the salt so produced. 

10. As a new. compound, the bitartrate of 14-hydraxy- 
dihydromorphine when prepared according to the process of claim 9 
or by its obvious chemical equivalent. 



